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Abstract. To estimate the frequency of the shedding of Cryptosporidium parvum, F5 
Escherichia coli, rotavirus, coronavirus and Salmonella sp. in 96 dairy farms of Mitidja 
(Algeria), 220 calves aged from 1 to 45 days (119 diarrheic vs 101 no diarrheic) were 
examined. The results showed that C. parvum was detected in 23,4% of farms against 18.7% 
for rotavirus, 14.5% for F5 E. coli, 12.5% for coronavirus and 3 for Salmonella. However, C. 
parvum is the most isolated infectious germ in calves, followed by rotavirus, coronavirus, F5 
E. coli and Salmonella with respective rates 23.6%, 13.6%, 10.4%, 10% and 3%. The 
prevalence of the agents was higher in diarrheic calves than in no diarrheic, 43 against 9 
calves (36.13% vs 8.91%) for C.parvum,18 against 4 (21.84% vs 3.96%) for rotavirus, 22 
against 1 (18.48% vs 0.09%) for coronavirus, 18 against 4 for F5 E. coli (15.12% vs 3.96%) 
and 2 against 1 for Salmonella (1.60% vs 0.09%) respectively. However, the age of the calves 
seems to play a major role in apparition of different germs. In fact, F5 E.coli was significantly 
detected in 1-3 days group and rotavirus infection in 4-7 days group. Undeniably, C.parvum 
was preferentially affected 8-15 and 14-21days age groups, followed by rotavirus. Moreover, 
coronavirus and Salmonella were mostly frequent respectively in 22-30 and 31-45 days ages 
groups. 
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INTRODUCTION 
Diarrhea of neonatal calves represents crucial problems in breeding farms because they 
often recorded heavy losses and higher rate of morbidity and mortality during calving period 
[24, 2, 25]. Its importance was linked to the higher infectivity and pathogenicity of infectious 
agents. Therefore, their diagnosis is primordial to establish a specific treatment and to 
intervene before apparition of early symptoms [20]. 
The diarrheal disease syndrome has a complex etiopathogenesis because various 
infectious germs (C. parvum, F5 E. coli, rotavirus, coronavirus and Salmonella) can intervene 
either single or in combination which producing practically same symptoms [33, 15]. 
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However, some studies were shown that the associations were often fatal in calves which have 
mixed infections between Cryptosporidia and bacteria [8, 9, 48, 3, 25, 27], Cryptospordia and 
viruses [48, 30, 17, 41, 11,    10, 12] and Cryptosporidia with bacteria and viruses [24, 48, 26, 
41].  
The majority of investigations have limited them studies to less five infectious agents 
[7, 30, 42, 11, 38, 40, 16]. In Algeria, the epidemiological studies conducted to date showed 
that the syndrome came after each period of calving and its causes major economic loss 
directly thought the morbidity, mortality and therapy and indirectly by poor growth problems 
after clinical diseases [28, 2, 25]. The object of the work is to see the impact of each 
infectious agent in breeding farms according to the clinical state and age distribution in 
younger dairy calves. 
MATERIALS AND METHODS 
1. Study area and characteristics of farms: 96 dairy farms located in the Mitidja (Algeria) 
were chosen in this study. The breeding farms were characterized by a humid climate and 
contain between 2 and 30 calves. It should be noted that calves come from not vaccinated 
mothers against three enteric pathogens (F5 E. coli, coronavirus, rotavirus) and rearing in 
individual boxes during the first three weeks after birth period. 
2. Collection and analysis of faeces samples: 119 diarrheic faecal samples against 101 no 
diarrheic were collected from 220 calves aged between 1 to 45 day(s) (1 to 3 stools specimens 
per farm). However, during sampling period, some information was recorded such as age, 
presence or absence of diarrhea, temperature, hygiene, taking colostrum, mothers vaccination. 
After sampling, the stool specimens were divided in two parts. The first was introduced by 
swab into the tube containing sterile saline water (9‰) and stored at 8°C in order to search F5 
E. coli and Salmonella sp. by conventional technique. The second was placed in sterile plastic 
container (minimum 5 g) in order to check the presence of C. parvum oocysts, F5 E. coli and 
viruses (rotavirus and coronavirus) by ELISA methods.  
All collection of samples were placed in cool isothermal box (4-8°C) and send during 
the day sampling to the laboratories of veterinary medicine institute (Blida university) and 
medical bacteriology laboratories of Pasteur Institute in Algeria. As for the treated feaces by 
ELISA method, the samples were stored directly in the freezer at -20°C in National 
Veterinary Medicine Institute of Algiers. 
2.1. Parasite examination: Cryptoporidium oocysts were investigated by staining technique 
and ELISA method. In the first, a fresh faecal smear was made from 250 µl faecal 
suspensions, fixed and stained by modified Ziehl-Neelson’s acid-fast method [23]. The 
diagnosis was said positive when one oocyst of Cryptosporidium was observed in 150 
microscopic fields under magnification 100x. In the second, the detection of C.parvum 
oocysts antigen was realized by copro-antigen method "Cryptosporidium parvum bovine 
genotype-antigen". 
2.2. Bacteriological and virological examination: Detection of F5 E. coli, rotavirus and 
coronavirus in calves faeces was carried out by a commercial ELISA kit (Tetravalent) 
"Diarrhoea of calves Antigen". The ELISA test was performed according to the 
manufacturer’s instruction. In addition, only positive cases of F5 E. coli were examining for 
the second time by conventional methods:The faeces samples were plated on Mac-Conkey 
agar. After 24h of incubation, 3 to 5 colonies with the typical appearance of E.coli were 
randomly chosen. F5 E.coli strains were identified after biochemical test and placed bacteria 
in Minca IsoVitalex inclined media and followed by slide agglutination in specific antiserum 
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used to detect the fimbrial antigen F5. For Salmonella species, the same samples were placed 
to an enrichment of sodium selenite broth and isolation on Hecktoen media. After incubation 
for 24h at 37°C, lactose negative colonies which have a green with black center were chosen 
and identified by biochemical test and 20E api system. 
3. Statistical analysis: Calves were regrouped according to their clinical symptoms (diarrheic 
or no diarrheic) and age groups as follow: 1-3, 4-7, 8-14, 15-21, 22-30 and 31-45 
days.Detection rate of each germ in diarrheic calves than in no-diarrheic and in the different 
age groups were compared by chi-square test (χ2) test. 
RESULTS  
Results of distribution of the germs in farms: The results were revealed that C. parvum was 
detected in 23,4% of farms against 18.7% for rotavirus, 14.5% for F5 E. coli, 12.5% for 
coronavirus and 3.1% for Salmonella. However, the first germ was the most isolated 
infectious agent in calves, followed by rotavirus, coronavirus, F5 E. coli with respective rates 
23.6%, 13.6%, 10.4% and 10%. Conversely, a low positive case was recorded for Salmonella 
(3%) (Table 1). 
Table 1. 
Distribution of various infectious germs in dairy calves of Mitidja 
Results (Number of positive case and percentage) Infectious 
agents Farms (Nbr=96) 
      Nbr              % 
Calves (Nbr=220) 
     Nbr                 % 
C. parvum 23            (23.58) 52               (23.63) 
F5 E. coli 14            (14.58) 22               (10) 
Rotavirus 18            (18.75) 30               (13.63 
Coronavirus 12            (12.50)       23               (10.45) 
Salmonella 3            (3.1) 3                (1.36) 
In all positives cases, 67 were corresponding to a single infection against 61 with mixed 
infection. Also, the results revealed that C.parvum was shedding more only than in 
association (63.6% vs 38.46%). On the other hand, rotavirus and F5 E. coli were found more 
combined than only (63.33% vs 36.66% and 54.54% vs 45.45%) respectively (Table 2). 
Table 2. 
Results of detection of the various infectious germs with and without association 
Results(Nature of shedding of germs) Infectious 
agents 
 Without association 
    Nbr             % 
With association 
   Nbr                 % 
C. parvum 32             (63.46)      20               (38.46) 
F5 E. coli 10             (45.45)      12               (54.54) 
Rotavirus 11             (36.66)      19               (63.33) 
Coronavirus 11             (47.82)      12               (52.17) 
Salmonella 3              (100) - 
The distribution of results according to the nature of association, Table 3 shows that the 
association between rotavirus and Cryptosporidium was the mostly frequent, with 5 positives 
cases against 4 for the following associations involving Cryptosporidium-F5 E. coli, 
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Cryptosporidium-coronavirus and Cryptosporidium with rotavirus and coronavirus. However, 
3 mixed infections cases were observed between rotavirus-F5 E. coli against 2 for the 
association rotavirus with coronavirus and rotavirus with coronavirus and F5 E. coli. 
 
Table 3. 
Distribution of different mixed infectious cases in dairy calves 
 
Mixed infections Results (Number of positive case) 
Rotavirus + E. coli F5 3 
Rotavirus+coronavirus 2 
Rotavirus+Cryptosporidium 5 
Cryptosporidium + F5 E.coli  4 
Cryptosporidium+ Coronavirus 4 
Cryptosporidium + F5 E.coli + rotavirus 3 
Cryptosporidium +Rotavirus +Coronavirus 4 
Rotavirus + F5 E.coli + coronavirus 2 
Distribution of results according to the presence or absence of diarrhea: The infection rate 
was higher in diarrheic calves than in no diarrheic. In fact, C.parvum was detected in 43 
diarrheic calves against 9 no diarrheic (36.13 vs 8.91), F5 E. coli in 18 against 4 (15.12 vs 
3.96), rotavirus in 26 against 4 (21.84 vs 3.96), coronavirus in 22 against 1 (18.48 vs 0.09) and 
Salmonella in 2 against 1 (1.60 vs 0.09) (Table 4). Moreover, the distribution of results of 
mixed infections according to the presence of absence of diarrhea were revealed that majority 
of calves were developing severe diarrhea, associated sometimes by other symptoms, like 
dehydration, depression and anorexia. Conversely, only two groups where the presence of 
concurrent infection didn’t followed by diarrhea, rotavirus with F5 E. coli and 
Cryptosporidium with coronavirus. In fact, 1 against 2 calves for the first association and 3 
against 1 for the second didn’t developed clinical symptoms. It should be noted that none 




Distribution of various infectious agents in diarrheic and no diarrheic calves 
Results (Number of positive case and percentage) Infectious agents 
D.C. (Nbr=119) 
   Nbr                   % 
N.D.C (Nbr=101) 
   Nbr                     % 
C.parvum 43                (36.13) 9                     (8.91) 
F5E. coli 18                (15.12) 4                     (3.96) 
Rotavirus 26                (21.84) 4                     (3.96) 
Coronavirus 22                (18.48) 1                     (0.09) 
Salmonellasp. 2                (1.60) 1                     (0.09) 






Distribution of different mixed infectious cases in diarrheic and no diarrheic calves 
Results (Number of positive case) Mixed infections 
D.C. (Nbr=119) N.D.C. (Nbr=101) 
Rotavirus + F5 E. coli  2 1 
Rotavirus+coronavirus 2 - 
Rotavirus+Cryptosporidium 5 - 
Cryptosporidium + F5 E.coli  4 - 
Cryptosporidium+ Coronavirus 3 1 
Cryptosporidium + F5 E.coli + rotavirus 3 - 
Cryptosporidium +Rotavirus +Coronavirus 4 - 
Rotavirus + F5 E.coli + coronavirus 2 - 
 
Distribution of results according to the age group of calves: Table 6 shows that age of calves 
seems to play a major role in apparition of different germs. In fact, F5 E. coli was 
significantly detected in 1-3 days age group, with 9 positives cases, followed by rotavirus and 
Cryptosporidium, 2 and 1 case respectively. On the other hand, rotavirus was mostly isolated 
in 4-7 days group, with 11 against 9 cases for Cryptosporidium and 6 for F5 E. coli. 
Undeniably, C. parvum was preferentially affected 8-15 and 14-21 days ages groups, with 13 
and 20 cases respectively, followed by rotavirus. In contrast, coronavirus affects particularly 
22-30 and 31-45 ages groups days, with predominance in the first group (10 against 8 cases 
respectively). It should be noted that Salmonella was detected only in 31-45 and 22-30 age 
group, with 2 and 1 case respectively. However, the study of distribution of mixed infections 
according to the age groups of calves shows that concurrent infection between rotavirus and 
F5 E.coli were detected only in 1-3 days age group. Although the mixed infection between 
rotavirus and coronavirus were observed just in the second and third weeks of calves but with 
a few positive case. Conversely, cryptosporidia were fond associated with F5 E.coli 
particularly in the 4-7 ages group and with rotavirus in 4-7 and 8-14 ages groups, with 
predominance in the first group and with coronavirus only in the end of the first month.  
On the other hand, the association between cryptosporidia with F5 E.coli and rotavirus 
was observed especialy in the end of the first and the second week, with 2 against 1 case 
respectively.The mixed infection between cryptosporidia and viruses (rotavirus and 
coronavirus) were observed in calves aged more one week, specialy in 8-14 age group (Table 
7). 
Table 6. 
Distribution of various infectieuse agents according to the age groups of calves 
Results (Number of positive case) Ages groups  
(Days) 1-3 4-7 8-14 15-21 22-30 31-45 
Cryptosporidium 1 9 13 20 6 3 
F5 E. coli 9 6 3 2 1 1 
Rotavirus 2 11 7 5 3 2 
Coronavirus - 1 2 3 10 8 





Distribution of different mixed infectins according to the age groups of calves 
Results (Number of positive case) Nature of association 
1-3 4-7 8-14 15-21 22-30 31-45 
 Rota + F5 E. coli - 3 - - - - 
 Rota + Crypto - 4 1 - - - 
 Rota + corona - - 1 1 - - 
 Crypto + F5 E.coli - 3 1 - - - 
 Crypto + corona - - - - 4 - 
 Crypto + F5 E.coli + rota - 2 1 - - - 
 Crypto+ rota+ corona - - 1 3 - - 
  Rota + F5 E.coli + corona - 1 1 - - - 
DISCUSSION 
The results of this study indicate the presence of the five infectious agents in dairy 
farms in Algeria, that work confirms the epidemiological data of Mohamed Ou Said et al. 
[28], Akam et al. [2, 3] and Khelef [25].  
The results were indicate that C.parvum was the most identified infectious agents in the 
farms compared to the frequency of other infectious germs (bacteria and viruses) which came 
in the second place, represented particularly by rotavirus, coronavirus, F5 E. coli and 
Salmonella. Conversely, Mohamed Ou Said et al. [27] were found higher case of infection in 
favour of F5 E. coli compared to rotavirus and Cryptosporidium. However, our results were in 
agreement with some studies [7, 43, 34, 38, 11, 32, 36, 26, 46, 30] which indicate a high 
prevalence rate in favour of Cryptosporidium. 
In this study, more than half positives cases corresponding to the mixed infections, with 
particularly, a higher case of association was recorded between Cryptosporidium and 
rotavirus. As part of our study, the association rotavirus-Cryptosporidium was significantly 
important, which coincides with some works [6, 42, 5, 9, 11, 16, 45, 47]. This results seems to 
be plausible because the latest germs are ubiquitous and highly resistant in the environment 
and tend to affect simultaneously the same age groups of calves, this work joins the results of 
some authors [33, 44, 2]. Thus, most mixed infections observed in calves were associated to 
diarrhea, this results joined the observations of Bedouet [9], Bourgouin [11] and De la Fuente 
et al. [16]. The almost severe diarrhea was observed when we noticed the presence of 
concurrent infections.  Similar reports were mentioned in several works [36, 32, 43, 42, 2, 
25].  
Etiologically, most positive case were often associated with diarrhea, however, the order 
of frequency in our investigation in relation to different experiences outside the vaccination 
(against coronavirus, rotavirus and F5 E. coli) which showed the dominance of rotavirus, 
followed by Cryptosporidium [14, 6, 25], whereas in our study, cryptosporidia were placed in 
the first place. In addition, we remarked that parasite alone or in association was correlated by 
the presence of diarrhea in comparison with the results of other infectious agents, suggesting 
that germ isolated alone is capable to cause severe diarrhea [14, 7, 13, 4, 32, 2, 3, 25]. 
In most cases, the infectious agents were intervened jointly which give difficulties to 
establish a clinical diagnosis of diarrhea, demonstrating the importance of etiologic diagnosis, 
which unfortunately happens very often later when infection is already installed. However, as 
part of our investigation, the largest association was recorded between Cryptosporidium-
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rotavirus, Cryptosporidium-F5 E. coli and Cryptosporidium-rotavirus- coronavirus, which 
correspond to already in several reports [11, 42, 16]. 
Although in general case, F5 E. coli mostly intervened in first days of life of calves [27, 
18, 47, 49]. While Cryptosporidium appears only in the second week, even if contact is made 
with the calf at birth. It seems that is a second colibacillosis form which appeared during the 
second and third week and the distinction of being resistant to the antibiotics [2]. 
In our study, the mixed infections were often associated with diarrhea, That results are 
an agreement with the work of Angus [6], Amadeo et al. [5], Bedouet, [9, 2], Bourgouin [11] 
and De la Fuente et al. [16]. It is clear that the clinical expression of diarrhea also depends for 
other factors relating to the health of the calf at birth, vaccination against enteric pathogens, 
colostrum intake, etc..), followed by the pressure of infection.  
From our results, we can conclude that the five germs were presents as well as in 
diarrhea calves than in those without that sign. However, the high frequency of shedding is 
lower in healthy group, this reports was also mentioned in some observations [5, 16, 42, 11, 
2]. 
In addition, it remains that the most severe diarrhea was recorded in calves under less 
three days who’s affected by F5 E.coli. Some cases of colibacillosis were associated to severe 
diarrhea, especially in very dehydrated calves less than two days. It still important to note that 
oldest animals, more than one month old (31-45 days), became more resistant for all agents 
and representing a perennial source of contamination. The Diarrhea was not the alone 
symptom always correlated with the presence of five agents, other symptoms should be 
received more attention as depression and anorexia, which joined the work of some authors 
[22, 31, 37, 32]. 
In our results, it’s clear that C.parvum was the primary infectious germ in animals aged 
between 2 and 3 weeks, which joined the work [39, 21, 35, 16, 32]. Rotavirus came in the 
second place, its high resistant and ubiquitous character showed that germ was often 
combined with cryptosporidia. As for the coronavirus, this germ was ranged in third place and 
affecting mainly the calves aged between 22 and 30 days. Its presence alone or in association 
with other germs was also mentioned by some authors [6, 42, 5, 9, 11, 16, 45]. 
CONCLUSION 
To conclued, it’s clear that in this investigation that the five main agents responsible for 
diarrhea in calves under one month are present in Algeria, with frequencies that joined those 
has been found in other countries. Losses caused by these germs are considerable and require 
adequate medical plans and health prophylaxis. Pending further epidemiological 
investigations are needed to understand the mechanism action of each germ (including other 
factors like management practice, hygiene, calving period, mother vaccination, colostrum 
intake) in order to reduce them impact in the breeding farms. 
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